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Major International Software Property Rigats 
Protection Symposium Held 

94P60049A Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS] in Chinese 22 Oct 93 
pl 


[Article by Zheng Genling [6774 2704 1545] and Meng 
Xin [1322 2946]: “Major Symposium on Software Prop- 
erty Rights Protection Held”’} 


[Summary] A major symposium on software property 
rights protection was held in Beijing on 12 October. 
Principal topics included China’s present computer soft- 
ware copyright laws and regulations and contrasts with 
other legal systems, as well as forecasts for the PRC 
software industry. Organized by the Commercial Soft- 
ware Alliance (CSA) with the aid of the U.S. Embassy 
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and the China Software Registration Center, the sympo- 
sium was attended by almost 200 government officials, 
social organization representatives, academic experts, 
legal specialists, and computer industry officials from 
the China mainland, Taiwan, Hong Kong, the United 
States, the EC, and other nations. U.S. Ambassador to 
China Stapleton Roy presided over the conference and 
delivered a speech. In his address, the ambassador 
emphasized that China, with its strength in mathe- 
matics, holds a dominant position in software develop- 
ment and that implementation of IPR protection is 
extremely critical to China’s modernization. CSA Vice 
Governor Peng Lunuo [1756 3873 1226] also delivered 
an address, in which she expressed CSA’s hopes for a 
meeting between foreign experts and Chinese authorities 
to draw up a feasible plan for eliminating widespread 
software piracy. 
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Further Reports on Nanomaterials 


Effect of Cu, Nb on Fe-Si-B Amorphous 
Alloy-Based Nanocvystals 


94FE0062A Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 13, 
1-15 Jul 93 pp 1244-1246 


[Article by Yang Huisheng [2799 2585 3932], Zhang 
Shoulu [1728 1108 4389], Ma Ruzhang [7456 1172 
3864], and Lin Qin [2651 0530] of the Department of 
Material Physics, Beijing Science and Technology Uni- 
versity, Beijing 100083; Zhang Jiaji [1728 1367 7535] 
and Tu Guochao [3205 0948 6389] of the Institute of 
Metallurgy, Capital Steel Works, Beijing 100085: “Study 
of Cu, Nb Effect on Formation of Nanocrystals From 
Fe-Si-B Amorphous Alloys,” funded by NSFC; MS 
received 22 Jun 92, revised 10 Nov 92] 


[Text] A few multi-component alloy-based nanocrystals 
have been made by the amorphous alloy crystallization 
method. The typical composition is Fe-M’-M“-Si-B,' 
where M’ represents Cu; M’”’, the element Nb, Mo, V, Hf, 
or Ta. M’ and M“ are nanocrystal-forming elements.’ 
Due to their superior comprehensive soft magnetic char- 
acteristics, these types of nanocrystal alloys have become 
new-generation materials for soft magnets. At present 
great achievements have been made in manufacturing 
technology and the magnetic study of nanocrystal alloys. 
However, the mechanism of the forming elements is still 
not very clear. In order to uncover the functions of the 
nanocrystal-forming elements, this paper employs the 
DTA (or DSC) [differential thermal analysis (or differ- 
ential scanning calorimetry)] method to study the effects 
of the additive elements Cu and Nb on the activation 
energy of crystallization when crystallizing the Fe-Ni-B 
amorphous alloys. 


1. Experimental Method 
In solid state reaction, we have the following equation: 


-£ 
a —_ ry eft f(a), 


where a is reaction rate; T, temperature; A, frequency 
factor; ®, temperature increasing rate; f(a), reaction 
function; and E, activation energy of crystallization. 


By integration (Doyle-[phonetic] method),* we obtain 
the following relation: 





AE _ 4.315 — 0.4567E/RT. 


igm = | 
© RF(a) 


When a is a constant, F(a) is also a constant. When lg ® 
vs 1/T is plotted, the slope is (-0.4567 E/R). From the 
slope, we can obtain the activation crystallization energy 
E of the different crystallizing fractions. 
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The amorphous alloys for this experiment were in tape 
form and made by the single-roll chilling method. The 
specimens’ compositions were Fe,, ,;Cu,Nb,Si,; 5; Bo, 
Fe, s;Cu,Si,; 5By, and Fe,, <Si,,; ;Bo(at%). The dimen- 
sions of each specimen were 10 mm x 18 pm. The 
analysis of Fe;, ;Cu,Nb,Si,,; B, was conducted with 
DTA due to its high crystallization temperature. The 
analyses of the other two alloys were conducted with 
DSC. 


2. Results and Discussions 


Every DTA or DSC curve of the Fe-Si-B alloys displays 
two exothermic peaks. The first exothermic peak corre- 
sponds to the a-Fe solid solution segregation. The second 
peak is related to the formation of the boride. This 
experiment studies only the process of the a-Fe solid 
solution segregation. Specimens are made from each of 
the three alloys. The individual specimen is annealed at 
each of a series of temperatures for 30 min. The room- 
temperature X-ray diffraction data of these treated spec- 
imens are analyzed. The ratio of the a-Fe (200) peak 
intensity to the total intensity of the amorphous peak 
and the (200) peak is used to indicate crystallized frac- 
tion. The average crystal size of the a-Fe solid solution is 
measured with the Scherrer method. The results show 
that after crystallization, the average dimensions of the 
segregated a-Fe solid solutions of Fe-Cu-Si-B, and Fe- 
Si-B are both greater than | ym. Yet, when the alloys are 
annealed to the temperature range of 480-630°C, the 
a-Fe solid solution crystal dimensions of the crystallized 
Fe-Cu-Nb-Si-B alloy stay constant, at about 100 ang- 
stroms, as shown in Figure 1. When the alloy is annealed 
above 630°C, boride is formed, and the a-Fe crystals 
grow conspicuously. 


During the crystallization of these three alloys, the 
crystallizing activation energy changes with the crystal- 
lized fraction as shown in Figure 2. For the Fe-Si-B 
alloys, the crystallizing activation energies practically 
maintain constant, at about 295 kJ/mol. For the Fe- 
Cu-Si-B alloys, the crystallizing activation energies 
monotonically increase with an increase in the crystal- 
lized fraction. For the Fe-Cu-Nb-Si-B alloys, the crystal- 
lizing activation energies are low in the early crystalliza- 
tion stage, but rapidly increase to 420 kJ/mol, then 
increase gradually, and again increase at a greater speed 
in the last stage. 


The aforementioned experiments show that the addition 
of Cu markedly reduces the crystallizing activation 
energy, and the increase of Nb markedly raises the 
crystallizing activation energy. Past experiments* indi- 
cate that the most important factor affecting the stability 
of the amorphous alloy is the migration potential energy 
Au, because it represses the coordinated rearrangement. 
The experiments also show that an increase in Ap will 
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increase the stability of the amorphous alloy. Ap is 
related to the cohesive energy which controls the tenden- 
cies of repulsion or attraction among atoms. Chen 
Heshou points out that interactions among atoms 
increase as the differences of electron negativities of the 
constituents amplify. The quasi-chemical approximation 
method is used to calculate the interaction parameters 
and the bonding energies among atoms in the amor- 
phous alloys. Assuming that €,,, Egp, and €,, are the 
bonding energies of atomic pairs A-A, B-B and A-B, 
respectively; W,, is the interaction parameter of the A-B 
atomic pair, X, and X, are the electron negativities of A 
and B atoms, respectively, then 


Nowas = 96.5(X, “<=: X,)’ 
No€an ™ Nowas + xt (waa + was)s 


as shown in Table 1. The Nb atoms have higher interac- 
tion parameters and bonding energies with the other 
atoms, significantly higher with the B atoms. Table | 
shows that there is a selective interaction between the Nb 
and B atoms. The interaction parameters and bonding 
energies between. the Cu atoms and the other atoms are 
comparatively smaller and hence the interactions are 
weaker. Therefore, the addition of Cu in the Fe-Si-B 
alloy will weaken the interactions with the surrounding 
atoms, lower Ay, decrease the stability, and consequently 
make the crystallization easy. To the contrary, the addi- 
tion of Nb will strengthen the interactions with the 
surrounding atoms, increase Ap, promote the stability, 
and consequently make the crystallization difficult. In 
the Fe-Cu-Nb-Si-B alloy, a dual effect is caused by Cu 
and Nb. In the early stage, crystallizations occur in the 
regions with higher Cu content and small activation 
energy. As the crystallization reaction proceeds, the Cu 
content drops. In combination with the Nb effect, the 
crystallized activation energy gradually increases, as 
shown in Figure 2. 





Table 1. Interaction Parameters and Bonding Energy Among Atoms in Alloys 





























Atom Nega- Interaction parameter (kJ/mol) Bonding energy (kJ/mol) 

tivity 

Fe Si B Cu Nb Fe Si B Cu Nb 

Fe 1.83 203.00 
Si 1.90 0.478 190.47 177.00 
B 2.04 4.256 1.891 232.26 216.89 253.00 
Cu 1.90 0.473 0.000 1.891 187.97 174.50 214.39 172.00 
Nb 1.60 5.105 8.685 16.682 8.685 349.10 339.70 387.80 337.10 485.00 
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As the Nb and B atoms are difficult to dissolve in a-Fe, 
they will be repelled to unrestricted phase boundaries 
and form separate conglomerates. The selective interac- 
tion between the Nb and B atoms will proceed along the 
grain boundaries and form into stable atom clusters 
which will inhibit the migration of the grain boundaries. 
The reaction will make the growth of the a-Fe solid 
solution crystals difficult. Eventually, the nanocrystal- 
line structure is formed in the Fe-Cu-Nb-Si-B alloys. 


3. Conclusions 


The addition of Cu greatly reduces the activation energy 
of the Fe base amorphous alloy, but Nb effectively 
increases the activation energy. Furthermore, the Cu 
atoms increase the crystallizing nuclei, and the Nb atoms 
react with the B atoms thus creating atomic clusters 
which will prevent the growth of the a-Fe solid solution 
crystals. As a result, this combined effect achieves the 
formation of a nanocrystal structure in the Fe- 
Cu-Nb-Si-B alloys. 
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Nanoscale Solids Via Sputtering/ 
Condensation/In-Situ Pressurization 
94FE0062B Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 13, 
1-15 Jul 93 p 1247 


[Letter by Zhu Yong [2612 0516] and Qin Yong [4440 
0516] of the Institute of Solid State Physics, Chinese 
Academy of Sciences, Hefei 230031: “Nanoscale Solid 
Mo and Mo,N Made by Direct-Current Magnetron 
Sputtering/Chilled Condensation/In-Situ Pressurization 
Method,” funded by NSFC; MS receipt date not given] 


[Text] Nanoscale solid materials are bulk solid materials 
constituted with ultrafine particles having quantum sur- 
face effects and volume effects. They are a new and 
currently emerging active field in materials develop- 
ment. This paper presents some of the experimental 
results of preparing nanoscale solid molybdenum and 
Mo,N with the magnetron sputtering/chilled condensa- 
tion/in-situ pressurization method. 


The nanoscale solid materials are manufactured with a 
locally made IAC-! apparatus, which performs the glow- 
discharge/chilled condensation/in-situ pressurization 
process including the following functions: direct-current 
(d.c.)/radio-frequency magnetron (reaction) sputtering; 
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resistance-heated glow plasma reaction; and resistance- 
heated bipolar sputtering/chilled condensation/in-situ 
pressurization. The equipment has the following advan- 
tages: no crucible contamination and capability of man- 
ufacturing complicated materials such as conductors, 
semiconductors, insulators, and other materials made by 
gas (oxygen, nitrogen, etc.) reactions. The d.c. magnetron 
sputtering/chilled condensation/in-situ. pressurization 
process and the pure Mo target (3N) are used to make the 
nanoscale Mo and Mo,N solids. First, the vacuum 
chamber is evacuated to a pressure of 4 x 10% Pa, and 
then back-filled with circulation gas. To make the nano- 
scale Mo solid, the back-fill gas is argon at 0.5 Pa and the 
d.c. sputtering. parameters are 0.4 kV and 2 A. The 
coid trap on top of the vacuum chamber is cooled with 
liquid nitrogen. When the cold trap collects enough 
ultrafine particles, the sputtering is stopped and the 
chamber is evacuated to 4 x 10° Pa again. The ultrafine 
particles are transferred to the in-situ pressurization 
equipment, and pressed into shape under 1.5 GPa pres- 
sure at room temperature. The specimen diameter is 8 
mm. The circular specimen made from all the particles 
produced after a 20-minute sputtering weighs 137 mg, 
and its specific gravity measured by weighing method is 
7 g/cm’, about 69 percent that of solid Mo. The average 
particle size is 8 nm, and quite uniform. The particle's 
crystal structure is body-centered cubic. When the 
chamber is back-filled with 0.2 Pa high-purity argon and 
followed with 0.5 Pa high-purity nitrogen, the face- 
centered cubic Mo,N particles are formed. The average 
particle size is also 8 nm. The results of microhardness 
tests are: for the nanoscale Mo solid, H, = 824 kg/mm’, 
about three times that of metallic Mo; for the nanoscale 
Mo.N, H, = 1850 kg/mm7. The test results show that the 
microhardness of the non-sintered nanoscale Mo solid 
with an average particle size of 8 nm still agrees with the 
trend of the Hall-Petch relation. 


The nanoscale solid particles made by this method have 
comparatively uniform particle size, because the condi- 
tion of sputtering or evaporation is quite constant at the 
target surface. When nitrogen is introduced, the target 
surface is activated by the plasma, the surfaces of the 
sputtered materials are also activated, and the nitrogen 
molecules are ionized. Therefore, when the conditions 
are right, nitrides are easily formed. These are the main 
reasons why it is possible to produce the nanoscale Mo 
and Mo,.N solids with comparatively uniform particle 
sizes. 


Preparation of, Quantum Size Effects in 
CdS-Glass 0-3-nm Composites 


94FE0097A Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 17, 
1-15 Sep 93 pp 1622-1625 


[Article by Lu Shengguo [7627 5110 0948], Zhang 
Liangyin [1728 5328 3853], and Yao Xi [1201 3588] of 
the Electronic Materials Research Laboratory at Xian 
Jiaotong University, Xian 710049, and Xie Qingyun 
[6200 7230 0061] of the Xian Electro-Ceramics 
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Research Institute, Xian 710077: “Preparation of, 
Quantum Size Effects in CdS-Glass 0-3-nm Compos- 
ites,” supported by grant from the State “863” High- 
Tech New Materials Fund; MS received 27 Sep 92, 
revised 28 Apr 93] 


[Text] Key words: Sol-gel technology, In-situ growth, 
Nanocomposites, Quantum size effects. 


1. Introduction 


With the development of high and new technologies, 
optoelectronics has seen a pressing demand for nonlinear 
optical materials. Since the Japanese physicist Ryogo 
Kubo first reported the “Kubo effect”' in nanoscale 
metal particles, nanoscale materials research has become 
very active. Its scope has expanded to include metal 
oxides, polarized compounds, and semiconductors.?~“ 


Nanocomposites provide an easier method to study 
low-dimensional quantum-well materials (quantum 
dots, quantum wires, etc.). The 0-3-nm composite is a 
composite with a 3-dimensional matrix in which the 
0-dimensional quantum dots are dispersed. The 3- 
dimensional matrix is made of glass, polymer, or inor- 
ganic crystals. Recent theoretical study reveals that when 
the crystal size is less than 10 nm, the 3-stage nonlinear 
polarization rate and response speed will increase.° 


In this paper, we use the sol-gel technique and in-situ 
growth technology to make the 0-3-nm glass composite 
dispersed with CdS whose crystal size is 3 to 6 nm. Its 
absorption edge and fluorescence peak have the blue 
shift characteristic. 


2. Experiment 


The CdO-SiO, gel glass is made by a two-step hydrolysis 
technique.° The CdO contents in CdO-SiO, are 1, 2, 5, 
and 10 wt%, respectively. The purity of all the chemicals 
is of analytical grade. 


The experimental procedures are as follows: 


(1) Drip silicate acetate (TEOS) into a solution (pH = 
1.0-2.0) of water, ethanol and hydrochloric, then stir the 
solution for | hour; 


(2) Dissolve cadmium acetate in methanol; 


(3) Pour solution (2) into solution (1), stir for 30 min, 
then pour the mixed solution into the basic solution of 
ethanol and water (pH = 10.5-11.5); 


(4) Stir the solution for 5 to 30 min, pour the solution in 
a glassware (after 1 to 2 days, the solution forms a wet 
gel), then leave the gelled solution to dry at room 
temperature for 5 to 15 days; 
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(5) Heat treat the dried gel at 500-700°C for a few hours 
so that a porous gel glass is formed; 


(6) Set the porous gel glass to react with H,S in vacuum 
to form the yellowish CdS microcrystals, which is the 
final specimen. 


The specimen density is 2.0 gm/cm? by the Archimedes 
method. Its refractivity is 1.3-1.4 measured with an 
ellipsometer. 


The x-ray diffraction spectrograph is conducted with a 
Lixue D/max-RB; the ultraviolet absorption is con- 
ducted with a Shimadzu UV-240, and the fluorescent 
spectrograph is measured with an LS-50 made by PE 
Company. 


3. Results and Discussion 


3.1 XRD Analysis 


The x-ray diffraction analysis is conducted with CuKa 
radiation. The diffraction angle range is from 15° to 60° 
with an increment of 0.04°; scanning speed, 10°/min; 
voltage, 50 kV; and current, 200 mA. Figure | shows the 
x-ray diffraction curves. Based on the JCPDS card, the 
CdS microcrystal is determined to be of the wurtzite 
structure. Figure 2 shows a computer-adjusted curve 
with clearer peak separation. The crystal grain size is 
determined with the Scherrer formula’ 


Dix = k (A/B cos 8) (1) 


where D,,; is the grain size perpendicular to (hkl); A, 
x-ray wavelength; B, the factor denoting the peak wid- 
ening caused by the fineness of the crystal; 6, the Bragg 
angle of the peak; k, a constant related to B (when B is the 
integrated width, then k = 1; if B is the mid-peak width, 
k = 0.9). Table 1 shows the diffraction results after the 
deduction of instrument radiation width. 





Table 1. Peak Parameters and Crystal Size 
































Peak posi- Peak Full width Plane Crystal 
tion (26) intensity at half index linear 
maximum dimension 
(nm) 
24.695 424 2.9859 100 3.0 
26.561 551 2.3533 002 3.5 
28.304 436 2.2884 101 3.6 
43.935 604 2.4115 110 3.8 
47.973 322 3.9670 103 2.2 
50.504 79 1.6483 200 5.3 
51.706 371 1.7319 112 5.1 
52.633 256 1.9415 201 4.0 
54.410 47 1.6767 004 5.3 
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Figure 1. XRD Spectrograph of CdS Microcrystals 
1. CdS-SiO,; 2. CdO-SiO,; 3. CdS aa was 500.0 700.0 900.0 
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Figure 2. Separation of Peaks: (110), (103), (200), (112), 
(201), and (004) 





3.2 Absorption Spectrograph 


The absorption spectrograph is measured within the 
range of 190 nm to 900 nm. The shift of the absorption 
edge is observed among CdS-SiO, specimens of different 
reaction times. Figure 3 shows the absorption spectro- 


graph. 


3.3 Fluorescent Spectrograph 


Figure 4 shows the fluorescent spectrograph of the CdS- 
SiO, composites with different reaction times. The exci- 
tation wavelength is 420 nm; filter cut-off wavelength, 
430 nm. As the reaction time is reduced, the peaks in the 
neighborhood of 480 nm and the peaks of 500-700 nm 
shift in the direction of shorter wavelength. This is the 
blue-shift characteristic. However, the shift is relatively 
smaller compared to the shift of the absorption edge. 


3.4 Quantum Size Effects 


When the corresponding energy of the absorption edge 
is considered as the shift (transition) energy between 


Wavelength (nm) 


Figure 3. Absorption Spectrograph of CdS-SiO, vs 
Reaction With H,S 


1: 0.5 hr; 2: 1 hr; 3: 10 hr; 4: 48 hr 
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Figure 4. CdS-SiO,, Fluorescent Spectrograph 
tion With H,S. Top to bottom: 5, 7, 48 hr. 


Ex: 420 nm, Filter: 430 nm 


vs Reac- 





bands, the grain size can be calculated from the 
Scherrer formula. The relationship of the transition 
energy and the radius of crystal grain is shown in 
Figure 5. The effective mass of exciton calculated from 
the slope is 0.315 my (mo is the mass of an electron). 
This value is smaller than the horizontally moving 
exciton mass M = 0.99 mo. When we consider the Bohr 
radius of exciton, a, = 2.62 nm, in the CdS matrix, 
then it is reasonable that the combined reduced mass 
of electron and hole p (1/p = 1/m, + 1/m,) can be used 
as the exciton mass. The reduced mass of exciton in the 
CdS matrix is about 0.154 mo. 
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Figure 5. Energy Shift vs Inverse of Square of Crystal 
Radius 
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Considering the mutual coulomb effect between the 
electrons and the holes in the three-dimensional 
quantum wells, as well as the electron polarization, Brus 
arrives at the following equation:® 


gm fe (1 4 1)_ ise 
2R? m my, hk 


gy. 


e 
+2 pe 
(e— 1)\(n + 1) 

e,(en +n + 1)’ (3) 





in which 





aq, = 


where € = €,/€,; €, is the matrix dielectric constant; €,, 
the CdS crystal dielectric constant; S, the site coordinate; 
m,, the effective mass of an electron; m,, the effective 
mass of a hole; and h{bar] is Planck’s constant (h/2x). 


The energy values (Table 2) calculated from Eq. (2) are 
higher than the experimental values. It is possible that 
some of the excitons move horizontally and possess 
kinetic energy E = h{bar]’x?/2MR? (M = m, + m,). In 


other words, some of the crystal radii are larger than the 


~2 


Bohr radius ag. The exciton effective mass from this 
experiment is different from that obtained by Potter and 
Simmons.’ Their exciton mass in the CdS glass com- 
posite made by the melting method is M,,,.,, = 6.92 mo, 
which is close to the horizontal transition mass. In our 
opinion, the difference between their result and ours is 
possibly due to the difference of CdS grain sizes in the 
two experiments. 





Table 2. Electron Hole Energy (units = eV) From Eq. (2) 
































bnergy Grain size 
2.25 nm 2.05 nm 1.75 am 

Kigetle ener- 0.480 0.578 0.793 

sy" 

Coulomb”) 0.200 0.220 0.257 

Polarization 0.067 0.073 0.086 

energy 

Total energy 0.347 0.431 0.622 

Absorption 0.100 0.151 0.254 

ip apa 
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Cloning of Thienamycin Biosynthetase Genes 
From Streptomyces cattleya ATCC39203 


40091003A Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 1, Feb 93 pp 1-7 


[English abstract of article by Li Rongfeng [2621 2051 
6912], Wang Yiguang [3769 0110 0342], and Zeng Ying 
[2582 2019] of the Institute of Medicinal Biotechnology, 
Chinese Academy of Medical Sciences, Beijing] 


[Text] A mutant Y, blocked in thienamycin biosynthetic 
pathway was obtained from thienamycin producing 
strain S. cattleya ATCC 39203 by NTG treatment. 
Preliminary cloning system has been established on the 
basis of studies on the conditions for protoplast forma- 
tion, regeneration, as well as DNA transformation for Y , 
mutant strain. The shot-gun cloning was carried out 
from S. cattleya using plJ680 as a vector and the Y, 
mutant as a host. A transformant No. 12 that can 
produce thienamycin like substance by paper chroma- 
tography and HPLC analysis was obtained. A recombi- 
nant plasmid p6BC12 has molecular size of 9.8 kb and 
an insert of 4.5 kb could be recovered from S. lividans 
TK24 by transforming the DNA from transformant No. 
12 into it. The intermediate zccumulated by Y, mutant 
was identified as a tetrapeptide. It was presumed that a 
cyclase gene from S. cattleya was cloned according to the 
function of the gene product. Southern and DNA dot 
hybridization confirmed that the transformant No. 12 
did harbor the recombinant plasmid p6BC12 and the 
insert in p6BC12 came from S. cattleya genome. 


Key words: Thienamycin; biosynthetase genes; blocked 
mutant; host system of cloning; shot-gun cloning 


Study on Oxygen Transfer Process in Animal Cell 
Culture Bioreactor 


40091003B Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 1, Feb 93 pp 16-20 


[English abstract of article by Wang Sijing [3769 2448 
7231}, Chen Yinliang [7115 0536 5328], et al. of the 
Institute of Biochemical Engineering, East China Uni- 
versity of Chemical Technology, Shanghai] 


[Text] The oxygen transfer rates were investigated sys- 
tematically in CellCul-20A bioreactor with the device of 
cage aeration in this paper. The temperature, rotating 
speed, aeration rate and foam breaker, which affected 
the oxygen transfer rates were studied, respectively. The 
mass transfer rate increased with aeration significantly 
while the foam breaker had negative effect on k,a, 
especially in a cell culture medium with 5 percent (v/v) 
calf serum. The oxygen transfer coefficients of surface 
and deep aerations were correlated based on the experi- 
mental data. 
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Human Myeloperoxidase Gene cDNA Cloning 
and Expression in Acute Leukemia 


40091003C Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 1, Feb 93 pp 21-24 


[English abstract of article by Zhu Yuanxiao [2612 0337 
2556], Lai Chunning [653! 2504 1337], et al. of the 
Institute of Basic Medical Sciences, Academy of Military 
Medical Sciences, Beijing} 


[Text] In the study, human myeloperoxidase (MPO) light 
chain and partial of heavy chain gene cDNA segment 
was molecularly cloned with PCR and other DNA 
recombinant techniques from HL-60 cells. The size of 
cDNA cloned was 769 bp. About 600 bp of the cDNA 
segment was analyzed by DNA sequencing and showed 
no difference from that published before. The MPO 
cDNA was used as a probe to study MPO gene expres- 
sion in leukemic cells. Northern blot and slot blot 
analysis of RNA isolated from leukemiic cell lines and 
blast cells of acute leukemia showed that MPO gene 
expression correlated with myloid lineage and might 
serve as a marker for subclassification of acute leukemia. 


Cloning of the Shiga Toxin Gene and High Level 
Expression of B Subunit in Escherichia coli K-12 


40091003D Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 1, Feb 93 pp 36-42 


[English abstract of article by Su Guofu [5685 0948 
1381], Li Fengsheng [2621 0023 3932], et al. of the 
Institute of Biotechnology, Academy of Military Medical 
Sciences, Beijing} 


[Text] In this study gene encoding the Shiga toxin (Stx) 
from the chromosomal DNA of S. dysenteriae type | 
(W30864) has been cloned. The Stx gene was located in 
a 4.5 kb EcoR1! fragment. A series of biological experi- 
ments showed that the hybrid plasmid pMGC00! con- 
taining Stx gene could produce Shiga toxin, and the 
amount of the Stx produced by pMGC001 was 16 fold 
more than that produced by its parent strain. The cloned 
strain had cytotoxic and enterotoxic activities, and is 
neurotoxic as well. The gene for Stx-B subunit was 
subcloned into plasmid pJLA503 from plasmid 
pMGC001. A high levei expression of Stx-B in E. coli 
K-12 was obtained and purified in large quantities. The 
polyclonal and monoclonal antibodies against Stx-B 
were raised. Western blot showed that they can react 
specifically to the B subunit. 


Key words: Shigella dysenteriae |; Shiga toxin 3 subunit; 
gene cloning; high level expression 
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Nucleotide Sequence of the Colonization Factor 
Antigen 1 Gene of ETEC and Examination of 
CFA/1 Recombinant Clone by Electron 
Microscopy 

40091003E Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 

in Chinese Vol 9 No 1, Feb 93 pp 43-47 


{English abstract of article by Zhang Zhaoshan [1728 
0340 1472], Li Shuqin [2621 3219 3830], and Huang 
Cuifen [7806 5050 5358] of the Institute of Biotechnol- 
ogy, Academy of Military Medical Sciences, Beijing] 


[Text] The structural gene of the colonization factor 
antigen | (CFA/1) has been sequenced. The amino acid 
sequence of CFA/1 precursor deduced from the nucle- 
otide sequence is composed of 170 amino acids. The first 
23 amino acids are considered to be the singnal peptide 
of the CFA/I protein. On the basis of the nucleotide 
sequence, three amino acids are differert from the 
protein sequence, amino acid 37 is an alanine instead of 
a valine, amino acid 76 is an aspartic acid instead of an 
asparagine and 97 is a serine instead of an alanine. The 
CFA/1 is very hydrophobic. Among the total 170 amino 
acids, 47 percent of them are hydrophobic amino acids. 
CFA/| gene has a typical Shine-Dalgarno sequence 
AGGA. CFA/1 gene promoter has a sequence TACAAT 
that was assigned as the -10 sequence, but does not have 
a sequence that can be designated the -35 promoter 
sequence. The G + C ratio of the CFA/I gene is 40 
percent. Examination of negatively-stained preparations 
of cultures by electron microscopy showed that strain F. 
coli C600 without recombinant plasmid coding for CFA/ 
1 is non-fimbriae, but the cell carrying the plasmid has 
thick pili on its surface. 


Key words: ETEC (Enterotoxin E. coli); CFA/1; nucle- 
otide sequence; fimbriate 


Construction and Application of a Dual Vector 
System for Site-Specific Mutagenesis in Yeast and 
Escherichia coli 


40091003F Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 1, Feb 93 pp 48-53 


{English abstract of article by Ao Wanyuan [2407 8001 
6678] and Li Yuyang [2621 5148 7122] of the Institute 
of Genetics, Fudan University, Shanghai] 


[Text] The desired mutated trp! gene was obtained in 
both yeast and E. coli using the oligonucleotide-directed 
mutation vector BFD19, which was a shuttle plasmid 
between yeast and E. coli and could produce single- 
stranded plasmid DNA in E. coli. With the plasmid 
BFD25 bearing the mutated trp! gene and BFD19, an 
efficient screen method which could enrich the rautants 
when the mutagenesis was carried out in yeast was 
established. By this method, an oligonucleotide-directed 
deletion mutation at the human EGF [epithelium growth 
factor] gene expression cassette in yeast was made. This 
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mutagenesis system could be used in both yeast and E. 
coli, and the phenotype after mutation could be directly 
studied in yeast. 


Key words: Site-specific mutagenesis vector; deletion 
mutation; yeast; E. coli 


Development of a Conjugative Transfer System for 
Thiobacillus thiooxidans 

40091003G Beijing SHENGWU GONGCHENG 
XUEBAVU [JOURNAL OF BIOTECHNOLOGY] 

in Chinese Vol 9 No 1, Feb 93 pp 87-89 


[English abstract of article by Jin Songmo [6855 2646 
6206], Yan Wangming [7346 2598 2494], and Wang 
Zunong [3769 4371 6593] of the Institute of Microbiol- 
ogy, Shandong University, Jinan] 


[Text] This is a preliminary study of using thiobacillus to 
construct new ideal engineering bacterial strains. The 
broad host range vectors pJRD215, pKT230 were mobi- 
lized into Thiobacillus thiooxidans from E. coli with the 
help of conjugative plasmids belonging to IncP group at 
frequencies of 10°*-10° per recipient. The vector 
pJRD215 was mobilized back to E. coli from T. thioox- 
idans with the help of RP4 at a frequency of 2.1 x 10“ 
per recipient. The vector pJRD215 was stably main- 
tained in 7. thiooxidans. Based on these results we 
suggest that these vectors can be used as cloning vehicles 
in 7. thiooxidans. 


Key words: Thiobacillus thiooxidans, conjugative 
transfer system; plasmid vector 


Expression of a Fusion Protein Containing Calf 
Prochymosin (1-161) and Human Proinsulin With 
249 Amino Acids 


40091003H Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 2, May 93 pp 101-106 


[English abstract of article by Tang Jianguo [0781 1696 
0948], Xue Yingzi [5641 5391 1217], et al. of the 
National Laboratory for Protein Engineering and Plant 
Genetic Engineering, Peking University, Beijing] 


[Text] The plasmid pJG202 containing Tac promoter, 
calf prochymosin B (1-161) gene and human proinsulin 
gene was constructed and transformed into E. coli 
JM105. The expression of the fusion protein was con- 
trolled by IPTG and temperature and the expressed 
protein was estimated to be 20-35 percent of the total 
cellular proteins by scanning of the SDS-PAGE gel 
stained by coomassie brilliant blue R250. After CNBr 
cleavage and sulfitolysis, partial separation of the S- 
sulfonated human proinsulin and recombination of the 
disulfied bonds human proinsulin, as evidenced by 
amino acid composition analysis, receptor binding and 
radio immuno assays, a nature-like human insulin could 
be obtained. 
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Cloning and Expression in Escherichia coli of 
Human Non-Signal Peptide Prourokinase cDNA 


400910031 Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 2, May 93 pp 122-127 


[English abstract of article by Hu Baocheng [5170 1405 
2052], Li Jun [2621 6511], et al. of the Institute of 
Biotechnology, Academy of Military Medical Sciences, 
Beijing] 

[Text] Non-signal peptide human pro-urokinase cDNA 
was obtained using synthetic oligonucleotide and DNA 
recombination methods, and was successfully expressed 
in E. coli. The plasmid pMMUK which contains pro-UK 
CDNA (including both the entire coding sequence and 
the sequence for signal peptide) was digested with Hind 
III and Pst I, so that the N-terminal 371 bp fragment 
could be recovered. A 304 bp fragment was collected 
from the 371 bp fragment partially digested with Fnu4HI 
in order to remove the signal peptide sequence. An 
intermediate plasmid was formed after this 304 fragment 
and the synthetic oligonucleotide was ligated with 
pUC18. Correction of the ligation was confirmed by 
enzyme digestions and sequencing. Joining the Pst I-Pst 
I fragment of pro-UK to the intermediate plasmid, the 
final plasmid which contains the entire coding sequence 
of pro-UK without signal peptide was obtained. The 
suitable coding sequence was inserted into pBV220 
under the control of temperature-induced promoter 
PRP,, mature prourokinase was expressed in E. coli at 
42°C. Both sonicated supernatant and inclusion body of 
the bacterial host JM101 showed positive results by 
ELISA and FAPA [fiber albumin plate assay] assay. 
After renaturation, the biological activity of the 
expressed product was increased from 500-1,000 IU/L to 
about 60,000 IU/L. The bacterial pro-UK gives a molec- 
ular weight of about 47,000 daitons by Western blot 
analysis, and it can be completely inhibited by UK 
antiserum but not by t-PA antiserum and normal rabbit 
serum. 


A Domestic Cell Bioreactor and Its Application in 
Viruses Culture 


40091003) Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 2, May 93 pp 137-141 


[English abstract of article by Dong Shupei [5516 2885 
3099], Gu Xiaohua [7357 1420 5478], et al. of the 
Institute of Biochemical Engineering, East China Uni- 
versity of Chemical Technology, Shanghai] 


[Text] The cell culture bioreactor (CellCul-20) and its 
application in cells and viruses culture are described in 
this paper. It was proved by aseptic test and one-year’s 
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operation that CellCul-20 can keep aseptic after being 
autoclaved and control or adjust the main parameters in 
the set range. A high cell density and virus titre were 
reached when culturing Vero cells and Japanese enceph- 
alitis virus (JEV) in this cell bioreactor. It’s the first 
report about large scale culture of JEV-infected Vero 
cells to prepare primary JEV vaccine. A series of sugges- 
tions are proposed for the improvement of CellCul-20. 


Key words: CellCul-20; bioreactor; Vero cell; Japanese 
encephalitis virus (JEV); cell culture 


Investigating on Culturing Gene-Recombinant 
CHO Cell in Bioreactor 


40091003K Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 2, May 93 pp 163-165 


[English abstract of article by Li Zhigiang [2621 1807 
1730], Guan Guifan [1351 2710 5400}, et al. of the 
Changchun Institute of Biological Products, Changchun] 


[Text] The techniques and procedure to culture gene- 
recombinant CHO cell (B,,) on suspending microcar- 
riers in the 5L bioreactor to produce genetic engineering 
Hepatitis B vaccine has been studied. The inoculated cell 
density and the mode to put microcarriers in culture 
system, the effects of stirring speed on the dissolved 
oxygen and growth of rCHO cell in cultivation period 
have been investigated and compared. The experiments 
showed that the optimuia results might be gained under 
follc wing conditions: pH 7.30-7.40; DO 25-35 percent; T 
36.5°C; stirring speed 60-80 r/min; perfusicn speed 5.5- 
7.5 L/24h; culturing time 60 days. The results were: the 
cell concentration 5.0 x 10°-10.0 x 10° cell/ml; RPHA of 
supernatant 1:512-1:1024; concentration of HBsAg pro- 
tein 3-5 mg/L.2 


Expression of Endotoxin Gene From Bacillus 
thuringiensis With Insect Baculovirus Transfer 
Vector in Escherichia coli 


40091003L Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 2, May 93 pp 181-183 


[English abstract of article by Pei Zifei [5952 1311 7378], 
Qi Yipeng [7871 5030 7720], et al. of the Department of 
Virology, Wuhan University, Wuhan] 


[Text] After a 6.6 kb fragment carried 5-endotoxin gene 
of Bacillus thuringiensis kurstaki HD-73 was obtained 
from plasmid pBt28 by Hind III, it was subcloned into 
downstream of polyhedrin gene promoter in baculovirus 
transfer vector pBsA39. The 6-endotoxin gene as 
inserting fragment is present in chimeric vector by 
Southern blot hybridization. 
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The 5-endotoxin gene on the chimeric vector pBsBt70 
etc. is able to express two proteins with MW of 68 and 
23 kDa and yield of 16.257 pg/ml and 11.335 pg/ml 
respectively in E. coli cells. Expression proteins from 
chimeric vector are able to immunoprecipitate with 
antibody prepared by purified HD-73 crystal pro- 
teins. Upon biological toxicity test to cabbage cater- 
pillar by lysate, the expression proteins were toxic to 
the 3 instar larvae with a mortality of 100 percent on 
6th day. It is demonstrated that the expression pro- 
teins which probably are decomposational products 
from pretoxin with MW of 138 kDa, or 90 kDa, are Bt 
HD-73 crystal protein with biological function. 


Key words: Insect baculovirus; Polyhedrin gene 
transfer vector; Bacillus thuringiensis, 5-endotoxin 
gene 
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Producing Glutamic Acid in 50L Air-Lift 
Fermenter With Concentric Draft Tube 


40091003M Beijing SHENGWU GONGCHENG 
XUEBAO [JOURNAL OF BIOTECHNOLOGY] 
in Chinese Vol 9 No 2, May 93 pp 190-192 


[English abstract of article by Liu Jianzhong and Gao 
Kongrong of the Lab of Biochemical Engineering, South 
China University of Technology, Guangzhou] 


[Text] The late feeding sugar technology to produce 
glutamic acid in 5OL air-lift fermenter with concentric 
draft tube was studied. The average glutamic acid yield 
was 93.8 g/L, the average conversion of glutamic acid 
into glucose was 54.96 percent. The air-lift fermenter is 
more productive using the late feeding sugar technology 
to produce glutamic acid. 


Key words: Air-lift fermenter; fed-batch; glutamic acid 
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860 KLIPS Intelligent Workstation Developed by 
BUAA 


94P60056A Beijing JISUANJI SHIJIE [CHINA 
COMPUTERWORLD] in Chinese No 43, 10 Nov 93 


pl 


[Article by Hai Ping [3189 5493]: “BUAA Develops 
Enhanced Intelligent Workstation”; for technical details, 
see JPRS-CST-92-025, 16 Dec 92 p 29] 


[Summary] As an 863 Plan (Intelligent Computer Sys- 
tems area) project, engineers in the Computer and New 
Technologies Institute at Beijing University of Aeronau- 
tics and Astronautics (BUAA) have developed an 
enhanced intelligent workstation system [model PLC] 
with a peak inferential speed of 860 KLIPS [thousand 
logical inferences per second], twice that of the PSI-II 
“personal inference engine” unveiled during Japan’s 
Fifth-Generation Computing Project. The BUAA system 
consists of one [independently developed] intelligent- 
processing-oriented coprocessor board and a Sun work- 
station. The coprocessor board supports programs 
written in the Prolog and Lisp AI languages. 


First Domestically Developed 586 Microcomputer 
Unveiled 


Main Points 


94P60037A Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 5 Nov 93 p 2 


[Article by Tang Dongning [3282 2639 1337]: “Legend 
Group Develops Nation’s First 586 Microcomputer”’] 


[Summary] Beijing, 4 Nov—At the Legend (Lianxiang) 
Group’s 16th Technical Interchange & Exposition con- 
vened today, Legend Chief Engineer Ni Guangnan [0242 
0342 0589] unveiled and demonstrated the nation’s first 
domestically developed 586 microcomputer, manufac- 
tured by his group. The Legend 586 high-grade micro- 
computer uses Intel’s new Pentium (Pinyin Benteng 
[1149 3326]) microprocessor, is fully compatible with 
386- and 486-class microcomputers, and has a perfor- 
mance [i.e., speed] comparable to that of a workstation 
Or superminicomputer and four times that of 486 
machine. Designed with the help of Chinese Academy of 
Sciences experts, the Legend 586 will be sold abroad in a 
flexible, high-efficiency foreign R&D/sales network and 
should be strong among international computer circles. 
It is understood that the Legend 586 will also be dem- 
onstrated at the COMDEX Expo to be held in mid- 
November in the United States. 


Bus Technology 


94P60037B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 6 Nov 93 p 3 


[Article by Yang Lianghua [2799 5328 0553]: “Nation’s 
First 586 Microcomputer Developed’’] 
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[Summary] Beijing, 4 Nov—The Legend 586 microcom- 
puter unveiled here today has high competitive power on 
the international market. This independently designed 
high-grade microcomputer system, based on Intel’s Pen- 
tium microprocessor, incorporates PCI [Performance 
Computing Industry or peripheral component intercon- 
nect] “next-generation microcomputer bus” technology 
and “green (energy-saving) microcomputer” technology. 
The rapid appearance of this newest microcomputer 
class, only months old on the world market and devel- 
oped by only a few nations, indicates that China’s 
microcomputer industry technology is now world-class. 


Shuguang-1 Fully Symmetric Multiprocessor 
System Certified 


94P60036C Beijing JISUANJI SHIJIE [CHINA 
COMPUTERWORLD) in Chinese No 42, 3 Nov 93 p 1 


[Article by Liu Jiuru [0491 0046 1172] and Han Yun 
[7281 0061]: ‘“Shuguang-! Fully Symmetric Multipro- 
cessor System Developed”’} 


[Summary] The nation’s first fully symmetric multipro- 
cessor system, the Shuguang-! [2562 0342], passed State 
appraisal on 22 October in Beijing. This major new 
system, developed as part of the Information Area in the 
national “863 High Technology Plan,” marks a new level 
for domestic research in parallel computing. Developed 
by the State Intelligent Computer R&D Center, the 
Shuguang-! has a tightly coupled shared memory archi- 
tecture with 4-16 processors. Peak fixed-point speed is 
640 MOPS and main memory capacity is 64-768 
MBytes. The I/O subsystem has 1-4 Ethernet interfaces, 
2-8 high speed channels, and can interconnect over | ,000 
terminals and several dozen disks and tape drives. 
During the development process, system designers over- 
came numerous problems including development of an 
operating system kernel for parallel processing, a parallel 
program recognizer, and a parallel program development 
environment, as well as porting of several intelligent 
applications software systems. 


High-Performance Simulation/Modeling System 
Software Developed by USTND 


94P60058A Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS} in Chinese 
15 Nov 93 p 1 


[Article by Tan Keyang [6223 0344 2254]: “USTND 
Develops High-Performance Simulation/Modeling 
System: Technical Performance Is at Worldwide State- 
of-the-Art’’} 


[Summary] General-purpose computer simulation/ 
modeling system software recently developed by engi- 
neers at the University of Science and Technology for 
National Defense (USTND) in Changsha has just been 
formally certified. The appraisal experts noted that this 
software’s technical performance is state-of-the-art 
worldwide. This major new software, whose debut is of 
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great significance to the nation’s defense modernization 
and civilian economy, is a simulation and modeling 
support system oriented toward continuous system com- 
puter simulation. The new software consists of a special- 
purpose simulation language, a man-machine interaction 
subsystem, a graphics subsystem supporting analysis of 
simulated results, a function library and model library 
supporting assisted modeling, an integration methods 
library, an interaction library, and a user interface. This 
software was used to simulate a number of systems and 
components for the LM-2E strap-on launch vehicle. 


Design of Development System for Flexible 
Electronic Neurocomputer 


94P60046A Chengdu DIANZI KEJI DAXUE XUEBAO 
[JOURNAL OF UNIVERSITY OF ELECTRONIC 
SCIENCE AND TECHNOLOGY OF CHINA 
(UESTC)] in Chinese Vol 22 No 5, Oct 93 pp 516-520 


[Article by Yang Can [2799 3503], Yu Juebang [5713 
0628 6721], and Tian Jun (3944 6511] of the Dept. of 
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Optoelectronic Technology, UESTC, Chengdu 610054: 
“Design of Development System for Flexible Electronic 
Neural Network Computer”; MS received 6 Apr 93, 
revised 15 May 93] 


[Abstract] The concept and approach for the design of 
the development system for a flexible neural network 
computer (FNNC) is introduced. The FNNC is a neural 
network model simulation system as well as a neurocom- 
puter development system supporting different neural 
network hardware structures. A method for imple- 
menting the FNNC and the software design of the 
development system are described. 


Figure | (not reproduced) shows a brief schematic of an 
electronic neurocomputer development system, con- 
sisting of a PC 386/486 interacting with a data manage- 
ment computer, in turn interacting with a neural net- 
work solver. Figures 2 and 3, reproduced below, show 
the development system software structure and the soft- 
ware flow chart, respectively. Figure 4 (not reproduced) 
is a brief schematic of the two-level (PC and data 
management computer) neural network run control rou- 
tine. There are no tables. 
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Figure 2. Development System Software Structure 
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China Neural Network Conference Held 


94P60036A Beijing JISUANJI SHIJIE [CHINA 
COMPUTERWORLD} in Chinese No 40, 20 Oct 93 p 2 


[Article by Shang Mu [1424 2606]: “China Neural Net- 
work Academic Conference Successfully Convened”’] 


[Summary] The 1993 China Neural Network Academic 
Conference was held 5-9 October in Xian. Notable 
progress and achievements in domestic neural network 
(NN) R&D— including neural physiology, perception, 
and vision theory; chaotic NNs and nonlinear dynamics; 
learning algorithms; fuzzy NNs and associative memory; 
neural optimized computation; neurocomputers; imple- 
mentation technology; NN intelligent information pro- 
cessing; neural intelligent control and fault diagnosis; 
NNs and wavelet theory; NNs and pattern/speech recog- 
nition; NN signal/image processing; NNs and economic/ 
management systems; etc.—were covered in 207 papers. 
It is understood that domestic NN theory and applica- 
tions are both rapidly advancing, but are about 3-4 years 
behind levels of advanced nations. The conference was 
organized by Xidian University, the Radar Signal Pro- 
cessing Key [State] Laboratory, and the Shaanxi Prov- 
ince NN and Artificial Intelligence Society. The next 
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national NN conference will be held in October 1994 in 
Wuhan and will be organized by Huazhong (Central 
China) University of Science and Technology. 


Nation’s First Internationally Networked On-Line 
Merchandise Trade Database 


94P60051A Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS] in Chinese 1 Nov 93 


pl 


[Article by Jiang Weimin [5592 5898 3046]: “““Zhongguo 
Tong’ Merchandise Trade Information Base Unveiled’’] 


[Summary] The Shenzhen Municipal Information 
Center just reached agreement with Hong Kong’s largest 
telecommunications firm, Ho. 3 Kong Telecommunica- 
tions CSL Ltd., on establishment of the “Zhongguo 
Tong” [China On Line] merchandise trade information 
base. This is China’s first commercial database on an 
international computer communications network using 
advanced network information transmission techniques, 
and is also the first China microcosmic merchandise 
trade information source on a global telecommunica- 
tions network. This global network is the Xun-bi-da 
[phonetic], which is the world’s largest commercial com- 
puter communications network, with 200,000 direct 
users—including 50,000 manufacturers, 140,000 
import/export firms, and 10,000 commercial service 
firms—in over 20 countries and regions. 


Alpha AXP Computers Enter China Market 


94P60036B Beijing JISUANJI SHIJIE [CHINA 
COMPUTERWORLD} in Chinese No 41, 27 Oct 93 p 1 


[Article by Zhou Song [0719 7313] and Sun Ding [1327 
1353]: “Alpha AXP Computer Series Enters China 
Market”’] 


[Summary] On 19 October in Beijing, DEC’s North 
China Regional General Manager Qiu Ruichun [6726 
3843 2504] unveiled his firm’s newest products to enter 
the China market. Especially featured were the Alpha 
AXP computers, based on DEC’s most advanced, fastest 
64-bit RISC chips, with a peak operating speed of 400 
MOPS. The new DEC workstations unveiled in Beijing 
incorporate the 133 MHz DECchip21064 Alpha micro- 
processor, with a SPECint92 rating of 65.8 and a 
SPECfp92 rating of 112.2. DEC’s China/Hong Kong/ 
Taiwan Group Director and General Manager Chen 
Shaosheng [7115 4801 0581] explained that this new 
high-tech product was export-restricted to China by the 
U.S. government early this year, but after 6 months of 
aggressive lobbying, DEC’s high-level leadership man- 
aged to persuade the government to relax restrictions on 
this class of computer, so that the Alpha AXP series can 
now be sold on the China market. 
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Beijing Group, Other Organizations Sign 
Contracts W th DEC 

94P60051B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 25 Nov 93 p 3 


[Article by Yang Lianghua [2799 5328 5478]: “Beida 
Fangzheng Group, Others Launch S&T Cooperation 
With U.S. Firm DEC”] 


[Summary] The Beida Fangzheng [Beijing University 
““Upright”] Group and two other major domestic orga- 
nizations recently signed contracts with the U.S. firm 
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DEC—the world’s largest computer systems manufac- 
turer and commercial supplier—to cooperatively 
develop leading-edge computer products and to set up a 
technical training program. The Beida Fangzheng-DEC 
joint venture specifies construction of a US$30 million 
production base for development and manufacture of a 
DEC-standard product series. Also, the China Aerospace 
Industry Corp. (CASC) reached agreement with DEC to 
form China Huadi [5478 6611] Computers Ltd. for 
developing workstation software and hardware systems. 
Finally, the Chinese Academy of Sciences reached agree- 
ment with DEC on establishing a computer network 
training center. 
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Sheet-Metal Machining CIMS/FMS Operational 
in Shanghai 

94P60057A Beijing JISUANJI SHIJIE [CHINA 
COMPUTERWORLD} in Chinese No 44, 17 Nov 93 p 2 


[Article by Yue Zigiang [2867 1311 1730}: “CIMS 
Sheet-Metal Machining Flexible Manufacturing System 
Operational in Shanghai”} 


[Summary] The first domestic integrated sheet- 
metal machining flexible manufacturing system 
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(CIMS[computer integrated manufacturing system]/ 
FMS) is now formally operational at the Shanghai 
Second Textile Machinery Plant. Engineers at this 
plant, designated as a CIMS applications facility for 
the State 863 Plan, spent 2 months with engineers 
from Japan’s Murata Company in interconnecting a 
sheet-metal machining FMS with a CAD system to 
complete the nation’s first utilitarian CIMS/FMS 
system. Experts have agreed that this system 
increases sheet-metal machining capacity and effi- 
ciency by 3-8 times. 
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Reports on Infrared Imaging, Tracking Systems 


Nonuniformity Oeeegage in Staring IRCCD 
s 


94P60033A Shanghai HONGWAI YU HAOMIBO 
XUEBAO [JOURNAL OF INFRARED AND 
MILLIMETER WAVES] in Chinese Vol 12 No 3, 
Jun 93 pp 169-176 


[Article by Gao Yun [7559 0061], Wu Mingmin [6762 
7686 2404], and Zhou Qibo [0719 6386 0514] of the 
CAS Shanghai Institute of Technical Physics (SITP), 
Shanghai 200083: “‘“Nonuniformity Correction in Staring 
Infrared CCD Focal Plane Arrays”; MS received 23 Sep 
91, revised 4 Sep 92] 


[Abstract] Several methods of nonuniformity correction 
for 32 x 64-pixel PtSi Schottky-barrier infrared charge 
coupled device focal plane arrays (IRCCD FPAs) 
designed by SITP are systematically described and a 
comparison and analysis are made. An advanced method 
of multi-point correction has been implemented in soft- 
ware and hardware, the latter including signal prepro- 
cessor, A/D converter, two subtractors, two EPROMs, 
two RAMs, comparators, logic control circuits, etc. The 
results show that the method reduces the influence of 
bad pixels and low transfer efficiency, permits real-time 
image correction and display, and reduces nonunifor- 
mity to below 2 percent. 


Eight figures show the steps for linear correction, a 
graphic description of errors arising from nonlinearities, 
a graphic description of multi-point correction, a block 
diagram of the software, a block diagram of the hard- 
ware, a block diagram of the entire PtSi staring IRCCD 
FPA system, the set-up for measurement of correction, 
and thermal images of a cup with warm water, respec- 
tively. One table lists the nonuniformity degree and 
RMS deviation. 
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Near-IR Staring Goniometer 
94P60033B Shanghai HONGWAI YU HAOMIBO 
XUEBAO [JOURNAL OF INFRARED AND 
MILLIMETER WAVES] in Chinese Vol 12 No 3, 
Jun 93 pp 203-206 


[Article by Liu Shanggian (0491 0006 0051}, Zhao Furong 
{6392 1381 2837], et al. of the Technical Physics Dept., 
Xidian University, Xian 710071: “Near-Infrared Staring 
Goniometer”; MS received 21 Feb 92, revised 10 Aug 92] 


[Abstract] Instruction-type antitank missile guidance Sys- 
tems (ATGS) such as those used in the Milan, Dragon, 
TOW, and HOT antitank weapons systems incorporate 
optoelectronic goniometers based on single-element IR 
detectors, with relatively low sensitivity, effective range, 
and accuracy. A near-IR staring optoelectronic goniometer 

based on charge coupled array imaging devices 
(CCAIDs) has been developed. The multielement array 
imaging and interpolation subdivision techniques permit 
increased sensitivity and accuracy. 


The system operates in the 0.85-1.1-um band, where 
there is relatively low interference from solar radiation, 
atmospheric transmission, and ground reflection; uses a 
beacon with optimized spectral characteristics; and 
incorporates gate tracking and path prediction technol- 
Ogies permitting greater anti-jamming performance. 
Three figures show a schematic of the optoelectronic 
goniometer, spectrum and response of jamming lights 
and beacon, and the beacon image spot in the CCAID 
photosensitive area, respectively. There are no tables. 
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Statistical Control of Information in Spaceborne 
Spectrometer 
94P60033C Shanghai HONGWAI YU HAOMIBO 
XUEBAO [JOURNAL OF INFRARED AND 
MILLIMETER WAVES} in Chinese Vol 12 No 3, 
Jun 93 pp 213-218 


[Article by Zhang Fu [1728 2445] of the CAS Shanghai 
Institute of Technical Physics (SITP), Shanghai 200083: 
“Statistical Control of Ground-Scene Information in 
Satellite-Borne Imaging Spectrometer”; MS received 20 
Aug 91, revised 28 Oct 92] 
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[Abstract] A method of statistical control for ground- 
scene information received by a visible/ 
near-IR/short-wave-IR satellite-borne imaging spec- 
trometer is presented and realized via feature analysis. 
This method optimizes both the accurate signal quanti- 
zation rate and the system signal data rate. Results of 
computer digital simulation and circuit signal emulation 
indicate that the system has a fast control transition 
process. 


The spectrometer has a 16-bit-coding dynamic range of 
65,536:1, a ground-scan FOV of 80°, a processing time of 
1.273 ps (with 8088 CPU) for one bit of data, an accurate 
signal quantization rate of 100 percent excluding terrain 
fluctuations, and a system signal data rate almost 50 
percent lower than the bit rate for direct-16-bit quanti- 
zation. Three figures show a normalized spectral distri- 
bution curve, a control chart for maximum values of 
ground scan lines, and a block diagram of the system, 
respectively. The one table (in which NEAp represents 
noise equivalent differential responsivity) is reproduced 
below. 





Table 1. Spectral Performance Parameters for Visible, 
Near-Infrared and Shortwave-Infrared Wavebands of the 























Spaceborne Imagine Spectrometer 
Spectral range Spectral reso- No. of bands NEAp (%) 
(um) lution (nm) 
0.4-1.04 10 64 1 
2.0-2.48 20 24 2 
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Testing of Monocular Double-Band IR Tracking 
System 


94P60033D Shanghai HONGWAI YU HAOMIBO 
XUEBAO [JOURNAL OF INFRARED AND 
MILLIMETER WAVES] in Chinese Vol 12 No 3, 
Jun 93 pp 239-242 


[Article by Xue Tianzhu [5641 1131 2691] of the North 
China Research Institute of Electro-Optics, Beijing 
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100015: “Testing of, Research on Monocular Double- 
Band Infrared Tracking System”; MS received 21 Aug 
91, revised 12 Aug 92] 


[Abstract] The operational principle, structural charac- 
teristics, and basic components for a new type of IR 
tracking and measuring system are described. The 
system consists of an asterisk-shaped 32-element 
HgCdTe-InSb dichromatic detector and single- 
optical-path system, and operates in the 3-5-um and 
8-12-m bands. 


The jet tail pipes or tail flames from aircraft and missile 
targets have high radiation energy in the 3-5-um band, 
while head-on-course skin heating generally manifests in 
the 8-12-4m band. An IR tracking system simulta- 
neously detecting in both bands is therefore of great 
value for national defense. The detectors use a single- 
Dewar cooler (liquid-N cooling at 77K). The system’s 
measured noise equivalent flux density (NEFD) exceeds 
1 x 10°'? W/cm?, goniometric accuracy exceeds 10'', and 
linear output FOV maximum is 1.5° x 1.5°. Figure | (not 
reproduced) shows a block diagram of the system, while 
Figure 2 below shows a schematic of the detector array. 
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Figure 2. Schematic Diagram of Asterisk-Shaped 
Detector 
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New Optoelectronic Devices From Institute 44 


21 Achievements Certified 


94P60050A Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS] in Chinese 11 Oct 93 


pp 3 


[Article by Yu Ruming [0151 3067 2494): “Institute 44 
Unveils 21 High-Tech Achievements”’] 
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[Summary] Twenty-one optoelectronic products of 
MEI’s Institute 44 recently passed formal appraisal. The 
panel of over 100 experts from various government 
ministries and corporations and the CAS have certified 
these 21 achievements to mid-80s up to early-90s inter- 
national standards. The new products will have many 
applications in aerospace, telecommunications, defense, 
armaments, and shipbuilding. 


Among the certified products are the GZ6151C high- 
sensitivity, high-uniformity linear-array IR CCD, with 
applications in spectral measurement, industrial moni- 
toring, and medical diagnosis; the GX1310Z CCD mul- 
tiplexed signal transmitter, which performs 16-to-! 
analog small-signal parallel-to-serial conversion and 8 x 
2-element time delay and integration (TDI) and provides 
high background suppression for IR thermal imaging 
systems and photomechanical scanning IR systems; and 
the 37.86 mm-long, 4096-pixel linear-array CDPD [as 
published; ?CCPD (charge coupled photodiode)] image 
pick-up device, which uses an isoplanar fabrication 
technique, incorporates photosensitive-area self align- 
ment and other advanced technologies, and is the high- 
est-resolution domestically made linear-array image 
pick-up device, with many applications in airborne and 
satellite-borne remote sensing systems, character- 
recognition systems, image scanners, FAX machines, 
and industrial measurement and control systems. 


The GJ9034T semiconductor laser, with high interface 
boundary quality, high single-core output power, and 
small volume, is an ideal light source for atmospheric- 
transmission and high-resolution measurement systems. 
The GJ8831T GaAs pulsed laser diode and GJ9032T 
GaAs semiconductor laser meet requirements for laser 
fuses, optical rangefinder radars, IR cameras, and intru- 
sion alarms. The GD5251Y low-voltage Si avalanche 
photodetector [i.e., photodiode], with many advantages 
such as large photosensitive area, high sensitivity, fast 
response, low noise, and broad dynamic range, is suit- 
able for geological prospecting, security monitoring, 
robot visicn, and similar systems. The GD3284Y posi- 
tion-sensiny photodetector, with good linearity and high 
resolution, eliminates photosensitive-area “blind spots” 
and is oriented to tracking, guidance, and navigation 
applications. The GR1350J insertable/removable LED 
and GD3260J and GD3560J insertable/removable pho- 
todetectors, with micron-level insertion accuracy, have 
applications in mid- and short-range fiber optic commu- 
nications systems, fiber optic LANs, computer signal 
interconnection networks, and fiber optic sensors. 


Finally, the GG20601, GH1202Y and GH1204U photo- 
electric couplers and the GG2460I photoelectric con- 
verter are high-voltage, high-speed devices designed for 
the power industry. 


Fiber Optic Microwave Delay Line 


94P60050B Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS] in Chinese 1 Nov 93 


p3 


[News brief by Yu Ruming [0151 3067 2494]: “Fiber 
Optic Microwave Delay Line”’] 
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[Text] MEI’s Institute 44, located in Yongchuan 
County, Sichuan Province, recently developed the 
model OMDL-3001A fiber optic microwave delay line. 
This high-tech optoelectronics product is an optical 
signal delay device for laser diode assemblies, intensity 
modulators, fiber optic networks, and optical receiver 
diode assemblies. Frequency bandwidth is 3 GHz, 
amplitude-frequency fluctuation is less than +/- 1 dB, 
phase-frequency fluctuation is greater than +/- 3°, and 
delay time is continuously variable from 100 ns to 
several hundred microseconds; these main technical 
indicators meet 90s international standards. The 
device has many applications in microwave time- 
domain signal processing systems such as are used in 
inverse synthetic aperture radars [ISAR], phased array 
radars, satellite antenna remote control and remote 
sensing equipment, and electronic countermeasures 
deception and jamming equipment. 


62-fs Ti:Sapphire Self-Mode-Locked Laser 
Developed 


94P60034C Shanghai ZHONGGUO JIGUANG 
[CHINESE JOURNAL OF LASERS] in Chinese 
Vol A20 No 8, Aug 93 p 584 


[Letter by Xing Qirong [6717 1477 2837], Li Peng (2621 
7720}, et al. of the Dept. of Precision Instruments, 
Tianjin University, Tianjin 300072: “62 fs Ti:Sapphire 
Self-Mode-Locked Laser”; MS received 6 Mar 93] 


[Summary] This laser has a Z-shaped four-mirror folded 
optical cavity. The curvature radius of the two focusing 
spherical reflectors is 10 cm. The two focusing mirrors 
are two-color mirrors that are totally reflective at 720 nm 
and 820 nm, and highly transmissive at 488 nm and 514 
nm. One end of the laser has an output mirror with a 
3.5-percent transmissivity, while the other end has a 
total-reflection mirror with a center wavelength of 780 
nm. A 3.5-5-W full-line-output Ar-ion laser is the pump 
source. Output pulse width of the Ti:sapphire laser is 62 
fs [femtoseconds], mean power is 150 mW, and laser 
wavelength is 750 nm. 


All-Optical Associative Memory Adopting 
Orthogonal Reference Beams 

94P60034B Shanghai ZHONGGUO JIGUANG 
[CHINESE JOURNAL OF LASERS] in Chinese 
Vol A20 No 8, Aug 93 pp 593-596 


[Article by Zhan Yuanling [2069 0337 7881], Lu 
Mingzhe [6424 2494 0772], et al. of the Institute of 
Modern Optics, Nankai University, Tianjin 300071: 
“‘All-Optical Associative Memory Adopting Orthogonal 
Reference Beams,” supported by grant from NSFC; MS 
received 12 May 92, revised 9 Oct 92] 


[Abstract] All-optical associative memories are critical 
components in high-speed parallel neural-network pat- 
tern recognition systems. An all-optical associative 
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memory consisting of a LiNbO,-crystal dynamic (real- 
time) holographic storage element and a phase conju- 
gate mirror (PCM) with a reflective index of 1600 
percent is presented. A new method for storing 
images—the orthogonal reference-beam method, with 
a 632.8-nm-wavelength, 20 mW He-Ne laser as the 
light source—is proposed and used with the aforemen- 
tioned architecture to double the storage capacity of 
the all-optical associative memory. 


Figure 1 below is a schematic of the apparatus for 
implementing the all-optical associative memory. Fig- 
ures 2-4, not reproduced, show association for a dis- 
torted object (stored image, output image, and 
addressing image), orthogonal modulating masks for 
the reference beam, and associative results using the 
orthogonal reference beams, respectively. 
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Figure 1. All-Optical Associative Memory 
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Design, Experimental Results for High-Speed 
Buried Semiconductor Lasers 


40100016A Beijing BANDAOTI XUEBAO [CHINESE 
JOURNAL OF SEMICONDUCTORS] in Chinese 
Vol 14 No 10, Oct 93 pp 619-625 


[English abstract of article by Xiao Jianwei, Institute of 
Semiconductors, CAS, Beijing 100083, Yi Maobin and 
Gao Dingsan of the National Integrated Optoelectronics 
Lab., Department of Electronics Sciences, Jilin Univer- 
sity, Changchun 130023; MS received 10 Feb 92, revised 
4 May 92] 


[Text] The design idea, theory and experiment results of 
a new semiconductor laser for high-frequency modula- 
tion are reported. Detailed research was conducted to 
increase the laser’s modulation bandwidth based on the 
buried crescent (BC) laser structure. The main problems 
which affect the bandwidth of BC lasers are found and 
discussed. A new kind of high-speed laser structure, 
[1.3-um-wavelength] InGaAsP/InP multi-blocking-layer 
BC laser, was designed and fabricated in our laboratory 
for high output power and low parasitic capacitance. A 
high 3-dB modulation bandwidth, more than 3-GHz, 
was obtained. 


Study of Electric-Field-Induced Exciton Linewidth 
Broadening in Short-Period GaAs/GaAlIAs 
Superlattices 


40100016B Beijing BANDAOTI XUEBAO [CHINESE 
JOURNAL OF SEMICONDUCTORS} in Chinese 
Vol 14 No 10, Oct 93 pp 652-657 


[English abstract of article by Zhang Yaohui, Jiang 
Desheng, et al. of the National Laboratory for Superlat- 
tices and Microstructures, Institute of Semiconductors, 
CAS, Beijing 100083, and Zhou Junming and Mei 
Xiaobing of the Institute of Physics, CAS, Beijing 
100080; MS received 11 Nov 92, revised 14 Jan 93] 


[Text] We have investigated Wannier-Stark effect in 
GaAs/GaAlAs superlattices under electric fields by pho- 
tocurrent spectroscopy measurements in the 10-300K 
temperature range. The Oh Stark ladder exciton line- 
width was found to increase significantly with electric 
field at low temperatures. This increased broadening is 
attributed to a stronger scattering to electronic states by 
interface roughness due to Wannier-Stark localization. 
The scattering mechanism related to the electric field 
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will weaken the negative differential conductance effects 
in the direction of superlattices as predicted by L. Esaki 
and R. Tsu. 


Epitaxial Research on GaAs/GaAlAs 
Buried-Heterostructure Diode Lasers 


40100015A Beijing BANDAOTI XUEBAO [CHINESE 
JOURNAL OF SEMICONDUCTORS} in Chinese 
Vol 14 No 11, Nov 93 pp 670-675 


{English abstract of article by Yang Guowen, Xiao 
Jianwei, et al. of the Institute of Semiconductors, CAS, 
National Integrated Optoelectronics Lab., Beijing 
100083; MS received 11 Mar 92, revised 29 Jun 92] 


[Text] The liquid phase epitaxy (LPE) regrowth process 
for buried-heterostructure lasers is studied in detail. The 
growth morphology and characteristics are comprehen- 
sively analyzed. Making use of this epitaxial technique, 
we fabricated buried-heterostructure lasers with 
extremely low current threshold and superior character- 
istics for wafers with active \ayer of bulk material or 
strained quantum well materia!. 


MBE Growth of High-Quality Al,Ga,. 
xAs/GaAs(x<0.6) Superlattice Structure for 
SAM-APD Device 


40100015B Beijing BANDAOTI XUEBAO [CHINESE 
JOURNAL OF SEMICONDUCTORS] in Chinese 
Vol 14 No 11, Nov 93 pp 715-717 


[English abstract of article by Lin Yaowang of the 
National Research Center for Opto-Electronic Tech- 
nology, National Integrated Optoelectronics Laboratory, 
Institute of Semiconductors, CAS, Beijing 100083; MS 
received 24 Feb 93, revised 25 May 93] 


[Text] High-quality and high-Al-composition Al,Ga,. 
xAs/GaAs(x<0.6) SAM-APD [separate absorption and 
multiplication avalanche photodiode] superlattice- 
structure materials were prepared with carefully con- 
trolled MBE growth process by using Varian Gen II MBE 
system, type VA-175 cracking source (As) and beryllium 
dopant (5 N purity). The carrier concentration of p- 
na $54, 4AS multiplication layer reached as low as 2.3 x 
cm~’. The ionization rate ratio of electrons to holes 
(ott equals 25. The performance characteristics of the 
SAM-APD devices with the structure materials were 
improved greatly. An internal multiplication gain of 
1900 was obtained at -80V. when the initial photocur- 
rent Ip, was 100 nA. The maximum avalanche multipli- 
cation gain was 6050. 
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Superconducting Materials Research Advances at 
BINM Highlighted 


94P60059A Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 18 Nov 93 p 1 


[Article by Yuan Xiaoyang [5913 2556 7122]: “Beijing 
General Institute of Nonferrous Metals’ Supercon- 
ducting Materials Research Achievements Are Out- 
standing”’} 


[Summary] During testing at a national high- 
temperature superconducting (HTS) materials competi- 
tion, a panel of state-level superconductivity experts 
judged the achievements of the Beijing General Institute 
of Nonferrous Metals (BINM) to be the most out- 
standing among the six domestic organizations com- 
peting. Especially noteworthy are BINM’s yttrium-based 
HTS thin film, with a technical performance—as exem- 
plified by a large-area-film microwave surface resistance 
of under 0.25 milliohm—that is world-class. Resonators, 
superconducting antennas and similar electronic devices 
developed with this film have key performance indica- 
tors at the leading edge worldwide. BINM’s Supercon- 
ductiong Materials Research Center has just developed a 
120-cm-long, 40-cm-high runway-type vertical maglev 
transport system demonstrator incorporating the insti- 
tute’s high-performance YBCO superconducting large 
bulk material—China’s first such demonstrator. 


Study of Strongly Textured High-Tc 
arg pamoge Tal Grown by Laser 
Float-Zone Met 


94P60034A Shanghai ZHONGGUO JIGUANG 
[CHINESE JOURNAL OF LASERS] in Chinese 
Vol A20 No 8, Aug 93 pp 577-580 


[Article by Zhang Jincang [1728 6855 0221] of the Dept. 
of Physics, Henan Normal University, Xinxiang 453002, 
Huo Yujing [7202 3768 2533] of the Laser Research 
Sect., Qinghua University, Beijing 100084, and He 
Yusheng [0149 6276 3932] of the Dept. of Physics, 
Qinghua University, Beijing 100084: “Study of Strongly 
Textured High-Temperature Superconducting Fibers 
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Grown by Laser Heating Float-Zone [Method],” sup- 
ported by grants from the State Superconductivity R&D 
Center and the Henan Province Natural Science Foun- 
dation; MS received 13 Apr 92, revised 23 Jun 92] 


[Abstract] The laser heating float-zone growth (LFZG) 
method for fabricating Bi-based metal oxide high-Tc 
superconducting fibers with a highly oriented grain 
structure is systematically studied. A waveguide CW 
CO, laser assisted by a He-Ne laser is used to produce a 
miniature controlled melting zone (800-1,100°C) in 
which is grown the strongly textured-structure Bi(Pb)Sr- 
CaCuO superconducting wire material. The a-b planes of 
the grains are parallel to the fiber axis along the growth 
direction, creating the ideal condition for high- 
critical-current conduction. Measured Tc is 110K and 
measured Jc (OT, 77K) is over 5,000 A/cm?. The influ- 
ence of growth technique and post-growth heat treat- 
ment conditions on the structure and superconductivity 
of the fibers is also initially analyzed. 


Figure 1 below is a schematic of the LFZG-method 
apparatus for fabricating the superconducting fibers. 
Figures 2-4, not reproduced, show the XRD spectrum 
for the cross section and side surface of the fibers, SEM 
photographs of the side surface and cross section of the 
fibers, and a graph of resistance vs. temperature for the 
fibers, respectively. The one table is reproduced below. 
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Figure 1. Schematic Diagram of Apparatus for LFZG 
Method for Fabrication of Superconducting Fibers 





Table 1. Main Results of the Superconducting Fibers Prepared by LFZG Method 




















Sample No. Growth rate (mm/ Diameter ratio of Post-growth heat Teo (K) Jc (OT, 7.7K) 
min) source rod-to-fiber treatment (A/cm2) 

1 0.2 4:1 no 76 = 

2 0.2 4:1 820°C/4h 83 > $000 

3 0.2 4:1 No. 2 + 845°C/24h 110 1180 

4 1.0 2:1 no os a 

5 1.0 2:1 845°C/24h 108 300 
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Telecom Import Deal Totals $170 Million 
40100017A Beijing CHINA DAILY in English 4 Dec 93 
p2 


[Article by staff reporter Qu Yingpu] 


[Text] A leading Chinese foreign trade company 
announced yesterday an agreement to import $170 mil- 
lion worth of telecommunications equipment from 
Spain. 


The China National Instruments Import and Export 
Corporation (IEIEC) said it will purchase the S-12 digital 
switching system for use in Guizhou, Hubei, Shanxi and 
Yunnan provinces and the Xinjiang Uygur and Inner 
Mongolia autonomous regions. 


The system has a capacity of 1.1 million telephone lines, 
said Wang Yong, an official with IEIEC. 


Under an agreement signed by IEIEC and Spanish 
ALCATEL SESA, SESA will start supplying equipment 
in March 1994 and all the lines will be in operation 
before the end of 1995, Wang said. 


SESA will finance the project through a 10-year dis- 
counted loan which carries a low interest rate, he said. 


The loan is part of a $300 million grant promised by 
Spanish Prime Minister Felipe Gonzalez during a China 
visit in February to finance Chinese imports of Spanish 
telecommunications equipment, Wang said. 


The six provinces and autonomous regions benefiting 
from the project are inland regions which are relative 
underdeveloped. 


JPRS-CST-93-019 
15 December 1993 


The project will improve local telecommunications and 
create a better environment for attractir.g foreign invest- 
ment, a foreign trade official said following the project’s 
announcement yesterday, adding that the project will 
play an important role in helping these areas to catch up 
with the more advanced coastal areas. 


Most of the equipment will be installed in the capital 
cities of the provinces and autonomous regions, Wang 
said. 


SESA is one of the major suppliers of digital switching 
equipment to China. So far, 16 Chinese provinces, 
municipalities and autonomous regions have installed 
SESA equipment with a capacity of 2 million telephone 
lines. 


Pablo Calvo, director general of the international depart- 
ment of SESA, said his company is planning to open a 
service centre in Beijing as the first of several such 
offices in China. 


“We see a brilliant future for China and a more brilliant 
future for its telecommunications,” Calvo said. 


IEIEC, one of the largest trading companies under the 
Ministry of Foreign Trade and Economic Co-operation, 
began buying SESA equipment in 1988. With the equip- 
ment announced yesterday, the corporation has so far 
contracted SESA to set up 3 million lines with SESA 
equipment, Wang said. 


In addition to hi-tech equipment, IEIEC also trades 
machinery, metals, minerals, light industrial goods, med- 
icines, oils and foodstuffs. It is expecting a total trade 
volume of $1 billion this year, with imports accounting 
for more than 90 percent of that figure. 
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